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Nt ft] # 7 1 1 ± K JIM S tifc#*H£*fflt 
7tI5:10~2 0 0 ppm (SUB) ^JD UfciHKtft* 

l,t, 5 5 or, 4mmmmwmitftt£.?z.t\z£ 



cc; 



«3) 



13 / — I 6 



1 



(2) 



45 ^¥07-1 83540 



tttfttflksar *^rf *»£-k $ ft fc¥*&=SBT 
got, 

lffiEgteffiWtt. *ffiK^*fflUc» LT»g*JK<0£il 
£-f*¥##:Sg. 

wtestt«wtt, #sj*3£*ffltK:& i,TW$mwk<Dm& 
a £Jtf £ i c =t o s ftfc t> co t& * d t * mm. t 
raws* 3 ] tm?g. i 2 k^t, 

M&TaStiLT, N i , Pd. Pt, Cu, Ag, A 
u , In. Sn, Pd, Sn. Pd. P. As. Sbi> 

««7t*£ IT. vill*, ivb»s. Vb«7C**» 

£4ta£-3-*¥#&Sg. 
C«*3H 5 ] ifJ&S 1 3=fcteW#iS 2 Cis^T, 
Jgtt««tc»j££ftfc¥i**fcg«tt, *M h ? ^S?** 
* fctt^-f K £fc te^-fe >-y— * d <h i 

[«*JS 6 ] tmm 1 2 CfilriT. 

ttlEJ^»ffi«+C*^*»Ji7t3S«0«flE*«. 1X10 
l^atoms c m _3 ~ 1 x 1 0 iSatoms cnr^Sut* 

ctff^ii 7 ] fff^jR 1 ifctettjfca 2 c*v»t. 

SttfllWiP I . PN, N I T^£ft*&-S-£'>&< £ 

h—om-r * d t *««ir 

im>%m I 0 ] if 8 9 CfiHT, 

*!«7t*i:L-T. Ni. Pd, Pc. Cu, Ag. A 
u. In, Sn. Pd. Sn. Pd, P. As, Sb#> 



6 a « ft & -a £ fc t *4i&figi ©Teas aw v » e ft * d <t 
5 a «ft -a ^ fcttttftaff ©5t* jwa n 6 ft * c: <t 

ClUJR^l 2] 3«2jlM)U:Ctt#JMCgXJKalia 

JiWE2MiK3i*ffl| SrJjDSMaa-T * ^tCiO ffi Aft: £ i± 
5lSi, 

zK, 7)vn—)v. m. 7>^-77K^ea«ft7 t c 1 

fcfcMMbWB^ 5ft* - 4: £#a£^*¥#&gSffe8g 
[»3RJS 1 4] ffi$q| 1 2 IC^^T, MJKTt^i L/T— 

5 ft* d t Hit *#j*#S«ft®arj£. 

»-«y^r;k Kt-'r'rJk ^t--y^;k mk-y^r 
;k 8iffll= y^r^k «U»=->y;k "r)V7^)V7 
■feh^-h. 4 -->i7n^\^->;HS^--y^r;i/. ^<t- 

Slit. 

[ft3R3S 1 7] IfjRiSi 
T. ^>-tf>, h;PX>. +yl/>, latgftm^. ?P 

6ft*Ct«*«tr**»«««fHSWJ& 
[MURqi 1 8] It^qi 1 6KiJlr»T. ®!«7C^iLT^ 

6ft* d t *«MRiT*¥JIH*aflifMWft. 
[ffScJSl 9] If^ill -'jrJWt&mt 

;UiSK--y^;k m<t--y^r)^ zKSt<kXy^;k 2- 
IfJW\t^/ii-; ViW>biatlt'>,1i:< t 1« 

jB^v^ftSdt^atra^wftttitf^at^ft. 

*I@<h. 
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MI3RJS2 1] «JH4**T«a*Blft*J^UTJSttli 

jot, 

v raises 2 2] »iM4**r*a*Ke«fflLTStt« 

- * Jot, 

flHE»tt*«tt. #afti£$IKf::& L,TRS*fflt©il6a 

[fSBJCOi$fflftI£Bj!] 
[0 0 0 1] 

[0 0 0 2] 

(OTTFT® A«aenTVi|). Z.<DTFT\t. S4£ 

[0 0 0 3] TFTCf"lfflSn*?«!l¥»fl£iLT«, 
^ttMftV > £ V > 5 & 5 . TFT <£>l?tt[S]± Z> 

[0 0 0 4] L^Lfi^'o. »IlftC«tS«SflYkf4. flnf& 

t &mm-C$> -S t V > 3 H»&<* •£>. «T ? 7- -r xs 
coMH*^agfcfflV^6n«.a-r:>y 7 0 5 9#^X 

[0005] Gffiw©«*] *^fo<oe^i:±n 



[0006] ±E©J:3&«*;&5t* («JWk*«i*"r 

X i 7c CD^ffl^T X 7 X-7 £ ± C £ tt * - i K 

[0 0 0 7] -k8E<Z>«fc3fc7H*7J<¥S# 

[0 0 0 8] BP*, ±.S.(0-yirMf<DtSSk<t 3 S:9l&-t 

&<U *^<B*T*Sa<fc:&fTfc-5&Ba*S*. 
T*AT5£-g#&£. 

[0009] tttmitm tLfzm-s. # 

aKaasBtsjsaw u - y * X5 x^iBaftK 

SS&lffl ttf* L, t Z. 5 «T *cpJ m L ft. 
tt*aSS3RI!l* 03*^ 0 COM S C9S(5^ s t-ia L-TH 

(3) If ftTZ yy]|/4^Sia*I±!:,li L fei 

a^jgd^. 

[0 0 10] ±ffi*JgfrS. 7 i 7X751Il:J:'3TiA 
i*i^$n^>. BP*. #iffl-7 , rM^AenTt ) 

(H) *»«a»flfl:©iRc»<iE UTi/»*t#^.5fta. 

fit, RTffi^fB 19 - v 'r MtWM i:I?t« ic^Mft L, X 

[ooii] ^asa*a«)Sffijfisro^!wSKftsw= 
Kco^®i£^w*^a^t:^l*fiir^fli5*7E3R^IS^** 
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CO 0 1 2] 

v (2) £gf£co;S5^?jj£<kT£., 

. [0013] 

[■UB*flRW*ifci&©*§t] *f*Bjifi. _kf2B£$£^ 

AtiRJ0a*JtU M8E#JMC£XIK«lftlM:3-ff«. 

cooi4] »j«7t**#t?»«s^aK 
[0015] ssc£©e»tta*m*/Bv»T¥#ftas 

IWPN, PI. N I ^r<n{\b<nngLB t ]&-&$: / Pt£< t% 
l"3*T*Stt««*«lJs!E-r*Ci:*««i:-r*. 
ftgltLTit iIh7>->*X^ (TFT) . ^-f* 

[0 0 16] **?BO«lJ5!t*aEfflT«CtC:J:-3TKT 

(b) Mt#isaiioaii^aLt^n«, 
[0017] ^mmmm±iz^Fm^m&r^7im^ 

£&ZZ\L\z&r)^&-gz > £\,i?MM£<DffiJj$:^tS. 

[0018] «Bi7ei8*#tfjsfliEiLT;i, sttwan? 

[0 0 19] iIi:Lt-7 V)^l', cox -y^r;U 
iLTfA^ns. 'GOx-y V;Wt^-«|4:LTtt. ft« 



WKte^kx-y^k »«=ydr;k <ig?x.yy;k ^ 
-feh*-K 4-vi7D'\^->;HSK--y-y;k Kikx 

•y <5r;k zkSKkx-y Zmtgftfz fc©7i«fl§i/> 6*i 

[0 0 2 0] £ fzim&Tim tlfe& £ LT. 
j&T£>5^>-fc?>, h;ux>, ^->k>. GsififksesH. 

[0 0 2 l] z. (DiMrit- v 'rMt- v trMt&Wl £ L 

X-y-^kT-fe^UT-fe b*- k 2 -x^;k\*-y- 

x y <y bIKnft & &m ^ -5 i^'tr^ £ . 
[0 0 2 2] *fctt«7t*£-*#£-tffc8Sfil::#®Stt 

r««*tt**»flMHt*«»-r*fc»r**. -co^ 

Mffitt^J YtthbW&.mw -t * CO -Q % J: 

[0 0 2 3] «Hfl0t«i:LT=yir;U»flc*«l»*«^ 

[0 0 2 4] £UtM^fe©te, tti«7C^T?S-5x-y^r;U 
a^S±KJ®S L fcJWBtefll H*«T?*<5 *«, x -y dr^*t 

17)^3 >co^Dg-^is)-€rffl^Tfciu 0 ft^zne-co 

uitt. tt^TE^tLTx-y^r^^coMM^^t* 

[0 0 2 5] ««Ykttt*-r*«a7E*i:LT=yy;i' 
c co x y ^;u£-g-*r $ -t±3 £ L ttK co 

n e ig?g$ffl:s*^T^ > . Mwnt Lzlvz.£ 

*»**. dco«-&fi, 1 0 0 A£CF03*V4HfcBt*£T 

issttsij co$d * *m * ^ * i zma r z \z =t o 

££¥^kU SSIIS[C077fSl^ii3x^±-C , 3S)^S<J-eS 

mwtsjmtzWMtmti* 

<k. ^co#te«/N' ; 7-y*^?fflSij1-«»±^m6' ; ]-c'^o 

[0 0 2 6] £fz, ^t(,T2-xfJl/A^>ir 
■y^;i/co h;bx>g3Sco$n$«Stt.^SK^^^^-i 

1 S ! c ( a I z * A K S X * ^ co® ye C3 
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[0027] mn\z^^zm$om<nmz. *<r>mn 

iUTWRKjtf L/T2 0 0 p Dm- 1 p pm. £f £L< 
«5 0 p pm~ 1 p pm (SSMJf) 

v [0 0 2 83 a/t. ftO§7E«*^«»««W?«K:» 
ft^CiiCi 0 . « Aj&& *>1^&<J Cfrfc 5Z.t rt<T 

zMBJB* 4> C *3 n T 1*1 I I ftil J&5 L £ V » 5 

[0 0 2 9] Sfc;i<D*#lflC8»ja«jWrfc*>ftfc* 

mt. f&mtm<Dm&^<&^ z. 5*itv»*. 

[0 0 3 0] *»(HK*t»Ttt. ««7E*<tL,Tr:ydr 

<BNi, Pd. Pt, Cu, Ag, An, In, S 
n, Pd, Sn, Pd, P, As, SbSfilflt^Zli 
#T#£. VIII^Tt^, Illb, IVb, Vb7CJSfr6 

[0031] *&. m&Ttmnmx-jimz, *.ms&r 

[0 0 3 2] 
CHJIS^J 1 ] 

[0 0 3 3] *5SJg0ilT«:, ttft<t«rffiJ*T*«at7E* 

SSMOIH&K: «fc 0 ISJM: $ « S 0!T * « . 
[0 0 3 4] **rHl*fflV»T. «^7T^ (Jli:T?tt= 

7.$rfflH-S>„ stf^siilOOmmXLOOmm 
[0 0 3 5] £1*, ^ftKSjSat^T'^XvCVDjfe^ 

oo~i 5 0 0AMts. ^x^cvd 
ffi(cj;cT^B e BM^si 12*1000 xnmtuzam 



r*. (mi (a) ) 

[0 0 3 6] tux. »n&^«gn<ki)t*iiioi»</t 

»C7y«i8iaSrffH. ^-OtttWtitl 3£l 0-5 0 
®KtIS&l 3«-®^c7D7 , i^iEM^P«^F0iTS.57i5, 2 

ouv^oHWciOKfldKi 3*jsanr*. jsk^ 

«, K^#IS*i c P Cfcl^TU V * 5 fl-fSMtt-f -5 uii: 
&Btffcft v » * 0 -? t> ± (, ». * fciMMbfc* C J: £M 
[0 0 3 7] Z.<nm.<tmi 3 It, qk<T)-y>T)V^hjtL 

dp^^s *fr o -a- & w % mrm. n &m © 

#AT*ii:**T?*^:v». IPS, 15— fcHNHLSfrS C 

[0 0 3 8] IWI*»«et»C=yy;Wft«110L 
fc»M*6»««:f^S. = y$r;U©iMEtt lOOppmt 
■fS. *LT£©iMfctt*««MHl&*Btl 2±©m 
fcJK 1 3 ©a® iC 2 m 1 WTF L . C j|g & 5 

T*. ti/txtrt- ^^txtf>H7-r (2000 

rpm, 6 0W *tf-3. (Hll (C) . (D) ) 
[0 0 3 9] fflti&&.*tilZ&ftZ=.y*}lrtmBe.lt, 1 
p DmEUJy£L<Kl 0 p t>m&>±T'&rumm\Zte 

3 te^FST^ D . it Se#fiKH*JK± KMOtE* *# A 

[0 0 4 0] Z.©-u/^r;P»«©Jfc^lTlS*. 10~fl 
Scuffs 5 C <fc i:± 0 . Xh°> F7-f ftro?* 
1 2 0>*EC«AHR5A©¥l5©JW**T*=y*- 

[0 0 4 1] iewsott^roa, 5 ^WB-toDttfttfil 

*M 1 2 c PIC-g-Sn^r:-y^r;K?D«S*SiJ»T5^i:^ 

[0 0 4 2] -?-LT, am*jPlC*t>T. SiR^ffl^lC 
43I/JT5 5 0S, 4B#^©^D#*rMS*fi : '3. IfflSS, 

i i ±ic»fiitsn/tttfttt**raa3*SH)i 1 2 * 

[0 0 4 3] ±.EZommVKWl$4 5 oaei±Wfiffi-7tT 
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[0 0 4 4] *Hafi«K*$^Ttt. #aKS*Bt±l;:tt 

» [0 0 4 5] [HJffi^J 2 ] *S8}60i]tt, H»J 1 (C^T 
f^WftC*3VJT, 1 2 0 OA0Mb£XjK£3&Mi: 

[0 0 4 6] HI 2 IS*4Ufi«K:*»t*^«XS0!)«»t 
^f. £"f, 1i=77.W&. (a — ->tf7 0 5 9, 1 0 c 
mA) ±iCVX i7 t^S»fta*fflt 21*1000 AC* 
±, iCTttl 2 00Affll$l:Mn. ClOT^tS 
SIR 2 lOWPC^Ttt, SEBB##0DH*tC«k4i5 
o 0 ATt>IBII*«av>j:i £«tlSLT:fe 0 , JBtKjWMf 

[0 0 4 7] ^ LTM<97* h'JV/^-=>yiS 
•tT*V«Wfc&*K 2 0 £j&0tT-5., craMM^Xfll 2 
B2 0~5 0AHt#t^ (H2 (A) ) . fW, 

[0 0 4 8] 'CD^tC^T. jSfig#J 1 1 0 

0 p pmro=v-ir;U*-£#Lfc»Bafii8iK£5m i JST 

(10cmMS»«^) r*. S/ilffllS, XKt- 
T5 0 r pmT 1 0g>(7DX t°>n— h£fifl^ ^fgS® 

»Kffl«Lfc^t:t-*fflHT2 OOOrpm, 6 0 

fC&^T0~ 1 5 0 r pm<Z)[Hlte££-&ftj&«5ffjS:oT 
tin. (B2 (B) ) 

[0049] -eitBsos immnmm.) , 4s#p B ico 

Srfr3. d<7J|i£. =y*-;W^»A$nfc8B^2 2 coffin 
^6 2 3T^$n-5J;-3(C, -7^M { ^ASM9fe 
<W*^£«WWKlS*j£AjWtoft*. i2 2 (C) \Z3$ 

mnx&> 0,25 aqjt^ifij c*iM:A«fTfo*ifc«*re* 

S. 75:43 2 5W««tt, «S& sill) IfcftfpJCttftfifc 



[0 0 5 0] *§fc*6MK*3HT, ^MfiS, «J$B#F^«: 

gfl: £ * « c: i (c «t o , = y w*at a £ ft jmju* 

tr*5^«-«y-ir;i/0D«a* 1X10 '^atoms c m"3~ 1 
xi0 19 aioms c m-SwSgfflTf&W oJ&£T5d 0 . IBJ^ic 

mss.&mm.oims.^tisjcfi.zmmir^ z t^u-vs, 

[0 0 5 1] *Stt)M>JT«lxfcJ:-5^ttCi-3T38jS!E 

*%m%<biz£z%iM_iz£ft&, -7^$ 

[0 0 5 2] 9lA.it, iBStta*fflt±iry-f htfiRNK' 
fftdtt® CD^OT Aci6 ICT^ ItXg $:IT, €S£;r?ffic 

y*147WS^«£\ ■Mfc&JKBt<Z)**5tr)l!fc< Zil^a 
[0 0 5 3] L^L^C^e., »SttS*Bt75*7yKtt 

scot, K<ka*«©*ta*?woBte6-e*. faixs 

±M*6T^T. : S7' = £ & CD £ 
[0 0 5 4] ei,±ai^fcJ:-5Jr. ^CSI/!i«SL 

[0 0 5 5] CHM0J3] *HMW4. tt«E7t*TS*> 

)\'<D{t&Wl£l,T-y>r)]s7-t.?-)l>T-t.h*-h : S:m 
n, R-rb&$j£:r;un— ;n:tf5t5. -y^wM 
* ss£-5 i f * tc ft % «fc -3 icT ft tf «k i ». 
[0056] sfc»xs«. mmm 1 £&»95K«i 2 ic^ 

±- ViT^Tft««fc ^. Sit T JUn -iv&m \ -fz 
£. 

[0 0 5 7] CtTJM*fl<]a:*#«:K^-r*. *r. -y 
[0 0 5 8] kTc. 7)VZl — )Vt.LX\tX.?;—)\,*:m 
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h£x-y7-;KE>SC&gtUT 1 0 0 p pmi:/S5i 

[0059] *LT;:o»«4*jms«ai±ca5rr 

*. &43, #fiK3*fltte. Kfta*iOTil!i^ (2 0 0 
OAff) «S£Sn/t 1 0 0mm^W^7^*R±C 1 

0 0 0A©fST/7XvCVDifML/;fc«)fJ5 

[0 0 6 0] ±E#ftKa*JBt±'sK>*S<Bfc*Stt. || 

ML, 2m I 
[0 0 6 1 ] t-LT. i©ttl8T5^Nir«»r<B. 

a. xKt- *fflv»ttJft*ff5. i-cofiK, xt^- tti 

5 0 0 r pm-ei^f4lsieit5. ZCO^ti. 5 5 0 

[0062] mmm a ) xmrnm*. mmi.m^& z> 

[0 0 6 3] **S6fi»JlC*3V^T«, icLTO. lmo 

1 / 1 cob$8£JI^.5. ^roe^ra^fc^^-y^coiSA 
d*5 0 p pm 'SIC. — »v^KO*»*S»d»L, 

[0 0 6 4] [*M#iJ5] *5£BJCD77J££ 

TFTtf^»-r*«*3S-r. TFTGOJ^ffl^Hi: 

[0 0 6 5] S3 «:**Jfi«iJrofPSXS<73«BS:*-r. 
*r#?*«R±KTil!i««MB£*il (H5rrr) €2 

o o o Awffstwfiaar*. zwrntsmmt, 11=77, 

[0 0 6 6] LT, IMIK^iHR«3tBK«>l l 

^ftTi 0 0 0 AojpaiaauR-r*. *lt. e^s^t 

M5:^Dl^<7 t c*C0 7-y^MSco^, •» UBMfcfflt 2 0 £ 

2 0 ASKOJ* 5 cM^ISMTcd u vjitwRMt 

[0067] -fLTlOp pmlOly^^f UZtS 
a«fi#»*a*TL. 5#|IMfc»U Xtft-^ffl^TX 
tf > K v SrfT -3 . * <DW n* -y 7 r 7 y K iz J: o TSS-ft 
0 t 2 1 *55lOI»*, 5 5 0g, 4^MrojPSWl 

ir=fcoT, &xjki o o stsflwta-e*. (i:^t« 

[0 0 6 8] Zrony^'U^ATSlStt, H»I3 



[0 0 6 9] ,1S B s B YtL/iS^M^/N 0 ^-->^U 
T, Sto««ti0 4 4Mtl 1 . iiro*tt(0««io 
4teTFT©gttJ!£ffj£T£ <1 *LT. J?£ 2 0 0~ 

1 5 0 0 A, C Z.XU 1 0 0 0 A©BMfc3i* 1 0 5 ■Srj^ 

5. (E3 (A) ) 

[0070] t&mt&mm 1 o 5 ©f^c^a*^ 

IC*f£S& 1 5 0-6 0 0 r C. Jf g- L<&3 0 0-4 5 
RF^XVCVDST^ • it*8Lfc. TE 
OS tmm<DE.7litii 1 : 1-1 : 3, ±ft. JE^jfi 
0. 05-0. btorr, R F/V7— « 1 0 0 ~ 2 5 
OWiLfe. SCHIST EOS JlSi LTtV'yA'X 
tth izmm C v DS*)L< (S^-ffi cvDSi:i^T. 

*«^£3 50-600 r. jff SKIS4 0 0-5 5 
OTCiLTflSfifcLfc. ^feL<«^- > y>co# 
[1§\.T*4 0 0-6 0 0=CT3 0-6 0 ft7 ——)]/bft. 

[0 0 7 1] Z<DW&-?K r Fl+->"7- U— tf— (jg 
S2 4 8 nm. 2 0 n s e c ) *5^(J-tnt 

^^^^^StT^ liT. -> 'J a >«1^ 10 4 win 

(7k s 7 h-y— a, z? ^^*S^jn^i± 
Tic. a*ro**aKfl<]irJn5!ft-r*c:iA*T*. L-^fe 

[0 0 7 2] -ewt, .l?c 2 0 0 0 A- 1 ymC0T;i/5 

/t^-->^L, ir-r hfil 0 6 £5g/3cf -5 = 7^3 
-^7AirtJX^>->*^A (Sc) *0. 15-0. 21 

7. 1~3%0I51©X?1/>^U3- 

2 2 0 VST-tff^llf. ^-cott^-c 1 1 WHW«»LT*t 

1500-3500 A. flSJjsUS, 2 0 0 0 AW^MKft 
I) 1 0 9 (113 (B) ) 

[0 0 7 3] -S-Wtg, -f h*-fcf>yS (75X"7f! 

(PH3 ) SrfflUfe. h*-XIIi. 1-4X 1 0 
15c m-2tT^>. 

[0 0 7 4] $e.c. 11 3 (C) i:.STJ;-;!:KrFx 
=^->v— I — ■ tf— (rS^ 2 4 S nm, A*;i- xt§2 0ns 
e c ) SrfiiSt L T . JhiE^FttftlfiWoaS A !C =fc TiBft 

5 0-4 0 Dm J . cm- . »*L< 
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(i2 00~2 5 0mJ/cm2 :-jLt, NI 

W) *Wtl 0 8. 1 0 9»§. uftSO 
WMWs— btBMl*2 0 0-80 OQ/DTS^t. 
[0 0 7 5] CKOXgtC&^T. U— if-£,fJ!H-5^fc 

Oic 77 y ->27>y?;&? Lxmm m\z 1000- 

1 2 0 0t (isVu>=E-?—(Dffim) ST-h^^-fr. 
mft&tiam-t*. (7bf-y h* • -y— v;i/ 

, • 7-— ;w (rtp, 7tf-> h • -y— • ^otx 

t [0076] ±m \zmmimto noiit, 

TEOSSISiH, :nitIiffl7"7XvCVD 

DftCJ:oTBWk^*«Sff S 3 0 0 0 AJBfiR-rs. S 
SSItt2 5 0~4 5 0'C. M(l 3 5 CCirT-S. 

ttMK:ffi*-r5. £<=.(::. X/t 7 ^l:ioTlTO« 
Bt&IStU >^LT®lR*ffil 1 It 

f*. (H3 CD) ) 

[0 0 7 7] -E-IT, MTHmmm 1 l 0 4l7f>^*L 
T, HI (E) KjSTck^JCTFTOV— X,'KW> 

>WEiS 112. 113 SJBfifcU IE.« 1 1 3 ttBX« 

si i lcSBBts-a-s. 

[0 0 7 8] /^XTMi^fntr^yi^iALS: 
ISAtt&JHKi*. S^bS^Militi* LTAy 7/771 

[0 0 7 9] Lfr U **SE#J<73 J: v IZ 1 0 p p m<7)f£ 

5£ L TSltt £ < |f!* -5 £ £ tf-C^ Z> . 
[0 0 8 0] /KH^X^ 0 0-4 0 OtTO. 

i~2^fK7— -;ult. ->Un>rozK*fl:*%T-r 

-So CWi^itcLT. TFT^T3. ^LT. fsJS? 
Cft* © T F T £T f- U ^ Xtit CffiJH* 

ZlCDTFTti, V-X^KK >««1 0 8/ 1 0 9 i 
^r^WlfS&Ml 1 4Sf iifcl 1 5rt*N 

I ©MSWSfrfraRfl-ifc*. 

[0 0 8 1] ^^JWWfiJESflSML&WS-. fs\±m* 
\Z&&?Z>=ytr)MDmg.lZ. 3x10 18 c m-3;jlg;£> 
5WS-?-ft£rF©, lxiOl 6 atoms c m -3 — 3 x l 0 
l8 atoms c m" 3 T$)-5<h#^.c>tlS„ 

[0 0 8 2] CHM^i6] *JBM«JX4il»TH, Hffi5#J 



[0 0 8 3] *^»JlC43!7^--y7-;U7C^CD#A77 7£ 

[0 0 8 4] *H»HJ. 77^ 7*V h U ^XOTEjIS 

-5. 04{C*HM^JW^S1X§^T. ST. SIS 2 0 
l&8c»U TEOS (fh7-Ih + -/-->7» t 
iSl4I»^iLT7 I 7X7CVDftf;J;- 3 TIS 2 
0 0 0 A©M<ta*flDTififflt 2 0 2 ZBl&TZ. 
T. ^XvCVDftCi^t, *S 5 0 0- 1 5 0 0 
A. ^JxHsl 0 0 OA (OKI* ( IS) OT#H,S?Ii?!iJK 2 

o 3 ^jSJUtSo ^:;aME-j{r®$ 500-2000 

A. 0"]*.f*l 0 0 0AffliftiiK2 0 5 $77X*VC 
VDSCioTMTS. *wT, IMk&Jfift 2 0 5 £ 

0 6 $M1-5„ 

[0 0 8 5] -5- LT5I»J 2 !CS LAc^iC J: 0 ft Aft 

(z\z.-e\zmm.&&) smtt*. iw»««t»K:*w-« 

-7^©MBi 0 0 p pmTSS. -E-roftL S&fflfc 
XSJOUff tt3®iE0J 2 X^ L Ac £ (sJ-T & -5 . 
dOTXSte. HM#J 3 siAclill^J 4 (r^ LAc77*(C=k 

[0 0 8 6] SI#a^TT 5 0 0-6 2 0 

X, #Jx.fcr5 5 otx 4^OTj]P^7--;^ff SI 
HJ0I3 0 3®#S<k£?T «a<ktt, ^ydr^t^m 

aw«w.Lfc«W2 o 6 ^aa*tiT, ^HiT^an 

-So HIC*3^T«0^2 0 4!ir 7 ^)Wlg#A$tl 

TttaftiLfcaMh ««2 o 3JH(t^iftic»»fl:Lfcai. 
7>^T» :©2 o s-c^snsat^tsi'vrossfttt, 2 

5ymggTS§. sfe-E-ClSII^|Pl(JS)l| <l l 

1) ito^ffij-cs-s^i^isanTv^. cm 4 

(A) ) 

[0087] ^(c, m-ttmmm. 2 0 5 sri^sr-s. ^© 

K, ^®2 0 6 0*ffii:»fiS*n*BlYkl)lt,W«fK||j^ 

n. tut, iii2 0 4*/^-r>m k^-t 
l7f>7'LT. a«roetes^2 0 8*^-r*. 

04 (A) ?2 0 6-?SSnfcffi«tt, --y^r 

-v*)vtmms.\z&tt%-iii)mm.2nT^%. z. 

iCiJV^Tti. SteS2 0 8 Ztli<D—y 'r)l 

[0088] 1 0 o*mxro**Bn«rtr 1 0 



(9) 
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SUE, 5 0 0 — 6 0 0^0, ftSWlCttS 5 OtO^H 

2 0 8<0*ffi€:gM:<*ti\ »fkJ£*«2 0 9 
*flMr iftSli^fSdl 0 0 0 A£T*. 3» 

7>^-Z#(S^ ( lf\JE, 100%), 4 0 Ot: 

v 0. 6 — 4 Mm, #Jx.te:, 0. 8—1. 4 MmK tf— £7 
ftftO»ft3t*3 0-18 0»gWU »<ta*K2 0 

„ 9K#LTSffcffla£iSr. fciscKBK, nm^zo. 

1-1 0%COHC 1 SfiAL.TfeiU. 

[0089] ^m^mtLx{t/\ayyy>y^m 

A— ±0)fi§M*9 0 0- 1 2 0 0 < C<7)Hl3*S«t'3t'IIS 

f45o-2o ot/#, Ksas^ait2o-i 0 0 
ttt^, 2io**fcjtiB»tt, 3*j»&s«ttK»&r 

ft^tsW**. (§4 (B) ) 
[0 0 9 0] ^Iftfcl^T, */^*U>yftCJ;oT, 
iP$ 3000 — 8000 A, ^JtI«6 0 0 0 Acdt;U^ 
r:C7A (0. 0 1-0. 2 %<73X*>v^A£#i?) £ 

T, y-f h««2 1 0*»j5Jt"r*. (0 2 (C) ) 

[0 0 9 1] $6(C, ClCOy'^^-^ACD^McOS®^ 
RWSKfLLT, a®l;:ftfk#|Ji2 1 l*»ritr*. CCO 
»«HMktt* S5K^ l - 5 n&xf u >y U n 
— ^jS^Tfr?. #Sft5»fl:*JB2 1 lcoJ¥£te2 
0 0 0AT*5. £43, Z-<nm\M2 1 1 tt, f^co-T^ 

±!E»«»fl:lST*«> « (0 4 

(D) ) 

[0 0 9 2] ^IC, <*>H— tf>yffi (^7X7K- 

ify^ifet^) i^ot, ^mmm. (v-x.-k 

%y< hfS2 1 0ifOfli©lfti2 1 1 £^Xi7 

i:LT, se^«cN#«sstt4r5^JW«i (-:: 
> (PH3 ) jpamffi*6 0-90 k v, m 

M8 0lcvm. K-XSte 1 x l 0 15^ 8 x l 0 
l5 cm"2, m*M* 4 x l 0 15 c m-^-T^o dcoM 
X. NS^««iffi«2 12i2l 3 4«f^Zi^ 



[0 0 9 3] ^CDfg, U-lf— )¥<?3Bai*JC«koT7-- 
If— (IS2 4 8 nm, 0 n s e c ) 

jfefrtt, x*W-fS*«2 0 0-40 0mJ/cm 
2 , #Jx.fri2 5 0mJ/cm2 £U — jWJtKI'S* 2 — 
10->3yK 0]*tf2 y hRSItl/fc. Z<DU— +f 
-3t<E8S#f 2 0 0-4 5 0 CSglCflDl&r^ 

Ci^ioT, 3M**«**L»TfcJ;ir>. (04 

(E) ) 

[0 0 9 4] S^T, fltg 6 0 0 0 A£>Btffc:&*JK2 1 
4 £»H*e»#| iLT77XTCVDS(:i^ TJf2/£T 

-f ^ HJ»2 1 5£J]ML, sM*¥fifl:r5o Z-0)£o 

oA<oaMH**ttut (hod £;&Biu nn*A°^ 

[0 0 9 5] f LT, IW*2 14, 2l5l:J> 

>i7;^Z^AW#Ii(;J:^TTFTcr)tS • g£M 
2 17, 2 1 8 JlitfC, iaE«*»gi 

^T3 5 0r, 3 0ft(DT=—J]s&m\ TFTMt 
5727 5=^ 7'7 h "J ^XC0®^tHJK^^-r^ o (0 4 

(F) ) 

[0 0 9 6] mM&\ 7 j 0 5 tC^HJfi^JCO^SxS^ 
Brli^fo ST. £4K (3-_>^7 0 5.9) 5 0 

l±ICX/ty^U>ySlCi:oTJP$ 2 0 0 0 AcoSKt 
»*<0TftMfcl 0 2t»j5KLfc. *Ktt* TtffiKwj&K 
wfflt)L<ttti:, I^aSi0^^igat7z-;i, 

*43d£^fc^ o. i-i. or/»Ti*iaaKT 

-->y7 0 5 9SS'U 6 2 0- 6 6 OCT 1 -4 
^7--iHfci, 0. 03-1. 0t/», ffiL 
<«, 0. 1-0. 3t/^tML, 4 0 0- 5 0 0 

c s-wmejmet Lfc»»xw o tar £ ± 

[0 0 9 7] ^fc, 7 7X7CVDSCJ;ot, »S 5 
0 0 - 1 5 0 0 A, MiS 1 0 0 0 A©*tt ( I ffl) <D 

#ia^: (^je) , 6 o or, 4 8b#p^t--;wlt^ 

S<tSi^, ^^M^ 1 0- 1 0 0 0 iimftcnX^mz/^ 

^-->y T ux, a^coassM (tftcosi*@) 50 

3£®/&L/io (05 (A) ) 
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[0 0 9 8] -t<0&. 7 0-9 0 SK©*3Rgit#tr 1 ft 

je. 5 o o~7 5 or. •c-tswfcfse o ox.<nw.mnm 
m.^7m/mm=\. s-i. groit^T/w n>?x- 

<fc$i±, JP$ 500— 1500 A, #J;L«1 0 0 0 Affl 
v. tele J: 9, ^coa*M«, -5-©*M**5 0 AK±Mi> 

o o A©jss©aaas*»YtLT. p^ioooaods 
A<tv^c<t{C7is. 

coo9 9] -jRiawb&xiK (y-r hmmm) £Stt 

M«*tt*U^VH$<hl£Sgcof6j±. ^7«§rtcoM'>£ 

i^fijsFttWttsWfsn*. -77. ^m^^nmmm 

*£KU TFTiLT«D4Wt*H*I±a-&*fcOTr* 

[0 10 0] S*»fl:CitjTK<tS*J8t5 0 4*ML 
feffl^. «S*-*<t-S*S?iaSv, ( 1*E. 1 0 0 
%) , 6 0 0r-r2B$fyj7:i-;H,/t. (15 (B) ) 
?ltSf^T, MJECVDftKi-oT. J?e 3 0 0 0~8 
0 0 0 A, #JA«6 0 0 0 A<D&m§k&X ( 0 . 0 1- 
0. 2 XCDjitttI) MULfc. ^LT, S*fflt*^ 
^-->^L-T> y-f hfl5 0 5*Mlf;„ $6 

Lit. h*-tf>^X<tLT, 7*X7>f> ( P H 3 ) 
SrfflVi, »m*JE£6 0-9 0 kV, 0iJA.«*8 0 k V£ 
Lit. K-XMte 1 x l 0 15- 8 x l 0 15 c rrr?, 
«, 5xi0l5 C m-2tLfc„ ncoSs^. XSJCD^ttflj 
««5 0 6 t 5 0 7«3nt. 

[0 10 1] ^C0f£. tf— ft CO sgf+SC i?T7-- 
7>fToit. U— tf— ft£LT«. K r FIt'/VI' — "tf 
— (Kg 2 4 8 nm, rt)),7M,2 0 n s e c) £rfflH7t 

frtt, X*;U*— ME** 200~400mJ. cm2 , 



m*.&2 5 0mJ/cm2 tL, -^fl»f(ro#2- 1 0 
•>3 -y K #JxJj*2 -> 3 -y KISftLt. ZCOU— tf— ft 
<Z)!l#tB$f;:&i££ 2 0 0-4 5 0 tglCMt^, - t 
i:ioT, ^ L46T (0 5 (C) ) 

[0102] sfc, uraisa, ia#^fti'i^7>y 

«Kl=®iRSftS?&«. *J«-iE#fl>ft (MO. 5-4 
p.m) «®iR$n(C<H) •^f4®iR$tur<HC0T. # 

!/ > T (iilil ST S -5 £ I- 1 %> . 
[0 10 3] ^UT. m2 6 0 0 0 AC0^kE£*M 5 0 

8 %mffl&m.y>) tLT^xvcvDSci^ t»j£ l 

TCOm® • EM 5 0 9, 5 1 0 *»dtUfc. tftC, 1 
ftEC07K^#fflftT3 5 Or. 3 O^-COT-— ;U€rfr 
t», TFTtfBfcUfc. (0 5 (D) ) 
[0 10 4] ±EJ=iS-r^ftT»6n&TFT©8«!l* 
«1 1 0- 1 5 0 cm 2 , 'V s , SiiteO. 2 — 0. 5 

U-f >(-*c^7*$: F— \d>sfLfzP?-T5~)im.TFTh 
ftgLLtttZZ. &mmt9 0- 1 2 0 cm2 ,'Vs, 
S1S0. 4-0. 6V/jfiTSiO. ^SOWPVDft^ 
CVDSlci^Tir-f H«gSW»*^fiJtLfc»S-Jra:«L 
T. ^»S(i21iJiy,±S<. Sttl*2 OXGLhfcM^L 

FTtil 0 0 O'CroBS&KfcKioTftsaSftfcTF 

[0105] mmm a ] *iise^i«7 ^t^vnu 

[0 10 6] il:^»T, 6lli**7XMT*l9. 6 

2 «t h u ^ xtftc«fit$n7ti®5R«i«T* o , mmm 

-O— OlcfiX-r 7f>^IfiLtTFTA€iSn 
TH5. ^<OiB*ffitjt<73TFTS;ffil(l-r-5?t4e>ro K^-f 
/N*— TFT ^SES $ flT V CO 7^71 iZ2 K 7 -f /N'— 6 
2T^>^o Si^lI^B 3 t F'7-f/t-it6 2 itiim — 

l±!I-^$nT3gfit$tlT^^.. 
[0107] h* 7 -T 7N-$1W H 2 (liEB $tl*TFT!J 

Sit, tB3R«l«6 3lCiE«$n-ST FTI4iSSS«ffiC0« 
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6 3i;Kisn5TFT(i umms^zmrTFT^m 
C0108] mmm 9 ) *m&&nt. nmm i ic^-r 

[0 10 9] Si", S-ffi (3-r>y7 0 5 9) _hcT 
«!«£ LTX/t y * 'J >^Si:io T*{fca*K* 2 0 

OOAMLt. ^LT, *asaiiS4^7X?cv 

D^ir=fcoT3 0 0-8 0 OA. flJAtf, 5 0 0A(O& 
HTUV3t©IM^c:&H, 10-100 AffltftS 
[0 110] K<fc£*]RjBfifc&, ilt^IIIi:7t' 

F^—xh&m^T&zLfc-Dfztf. ^ic*3 

[0 111] 6Ui<DJ:"5WKaiB»C»D«CJ:*EIi£!i* 

—mzLfr&Aj-c^z. 

[0 112] £j£0J 1 iPiatCttfiKytFC^lJ 

t. tifiatts 5 ot, 4^r B icojDsa5as^*3c 

JK) &'&2>Z\£rfT£fZ. *sttMM«Jlc<iV»Ttt. *<tft 

i;^lT> -Jt©*lfil. «. IBH»*»fc*T=yir;i'* 
SAL^Tcfe. S7 (B) ro$D<. ZOSBtt&SMH 

— ^[6](cS^ijSS^#<f#en7 t c:. El 7 (B) IC43^ 
[0 113] end©*!, ftSffitevfc*>£''WB#ffl, #4*? 

ffcflWD (fig) *«iAimfitT, JfsKH 

0. 3 um&rftfSiZJi-JiZLtZ. 
[0 114] 5l»llcoj;-3(C7t*>yMa*S£$i*lc 



K&Clftfcn-f. l~10/imgg®^t^©RBffl* 

[0115] [seifisj i o) *.$mmit, nmm9-?{f- 
m. LtzBghti&ms&zm^TwmT f t s^sj l^jt? 

118 C2WBi«a]©^a!tXS**T. sf, Afg8 
0 1 (a-->^7*7 0 5 9. 1 0 cm^) ±!;, THI 

tLxmitmmms o 2 477XvcvDfti;i'jT;i 

0 0 OAlCfifcffllLfc. *UT. ^XVCVDSCio 
T^a^Hill?: 300-1000 A. 0J;ttf, 5 0 0 

[oii6] nmm9 tmmuz, ^mmm 
mzmitmmmzBfc'^, 7\£>trms&i&i,. xtf> 

[0 117] -g-K)?*, sic.satt«:ffi]±s-a-<5fc*&cu 
— !f-3tftJIHtUfc. ~GD£#, KrFX^->7U-1f 
-7t «£fi2 4 8 nm) ^ 2 0 0-3 5 OmJ/crn 2 

8 0 3d*ffe>*l&. Sfc, «*MC#flELTti 

fc5M*awk«W4^±Kisftfl:snfc. (is (a) ) 

[0 118] O^C. ZCDfgiCLT-'f SttfcMH&tt&SI 
18 0 3 J/^-r>^LT, *K<A«l«8 0 4 

9 (A) . (B) co«{CiSa&#(CMbT, Il^lftt 
[0 119] iffltt, TFTSrSKns«*±|s!t#*« 

■f>«?(t. F'JA«, Xft^STFTro^lCH f 

Hs«:*a«»**W-*. a»«5TFT?WME-ra 
^FTro^r^rtK^fc-rssss (^) 

[0 12 0] M B B B ^iw±^5^^r*'l/co*$ 

^«-&iciimSB B B wT F Tiiau^*«t-J5. - 
77- tt***KH'XflltJC¥ff{C^*E-ra«&J=tt. 'J 



[0121] *mmmTte. miutj^irjjmz&m 

C#LT. ffiCto/;!^ (119 (A) ) C«. 

flt****VJ. — 2f, 0 9 (B) Wi^tcSiai-iofcS 
£\ *^BJ(C*5UT«. SSA&9 0 1 ©«j&««li— £T 
&Z>Tz#>> 5=-V^;i^tS9 0 2F*?tC#*E-r*«tl^9 0 3 

K, 119 (B) 0)«t'5KAttS*IR8 0 >« 

d(0«tfta*Bl8 0 4»4TFT«Jjgtt»*»Ji!£-r*. 
[0 12 2] ***«"T?»4, -hlEBWR:*), 5f>yi 

fc. #y*J4\ i»Sffi«tro^:#$*^*<«»-rst. ?-ir 

CD**3ttS^S^t^SCi:**»0. lOym 
kLL * fc5fcBftffcflt«te u— tf- Rut !:J;oTgr B 

[0 12 3] LfrL&aiS. *SBMM»J©J:3C5lf>f r 

fc. z. <d «t 5 1- ? tf > yaas £fi£-r ~ i i= i«3»*75«ji 
-z>€\z> ?i hmmms o s^lt, Mi? 2 0 
0 ~ 1 5 0 0 a, 1000 .\<nm^mm^y' 

[0124] JS e 1 0 0 0 A~ 3 £t m. 

&4\ 5 0 0 0Affl7MrW (lwt^fflSi, feb 
<f40. 1~0. 3w t %C0S c SgSrX/l-y^ 

u >^i:i^rs!(lbT. iftft/^-=>yi/T. 

y-f htS8 0 6 SJBfifcLfc. p H= 7 . 

l~3%00®5^WX5 i l/>^'J=i-^^(CigL, B 

7;us=^A©y-f h«®8 o 6*»a<tL 

T2 2 0 V£TmjE£±!f. 1 B#ffiGy# LT 

MTS-ttt. -C0i'3(CLT. IP$ 1500-3500 
A. 2 0 0 0 A<Z>RMBttfl:9) 8 0 7 

fc. (EI 8 (B) ) 

[0 12 5] -5-<B». -r^-> K-t:>ysi:ir5T. » 
WS*M8 0 4iZ. y-f h*@8 0 S^^tbtg 
ES^WK^MfljfcEEA'ufc. --Ttt. ->*#^> (B 
2 H 6 ) « h'-i;>mi: LTffl#«iSAOT. Pi 



®fflm~- 183540 

T*fi*««8 0 8 Iffll^, JH^CD K-X 

»t44~ 1 0X10 15cm-2. flaM^JE£ 6 5 kViL 
fc. (118 (C) ) 
[0 12 6] Kr FX+y7l/-+f- (gEfi2 

4 8 nm. nJWB2 0 n s e c) ZMMLT. K— tf 

— tf— OI^;^- SMtt 2O0~40 0mJ,'c 
m2 , JPSL<|J2 5 0-3 0 0mJ,'cm2 tWI^T 
&-Dfz. -d€\z. nmtfilHR8 0 9ibT, X^Xvc 
VDSl:ioT»ti*l?:f3 3 0 0 OAiC^L 

[o 127] tit. MimifiiHK8 0 9. y-r 

8 0 5 (7DX>y^>y^r*D-7 l = £i/K y— Xfm >^^7 HjK 

> yfeic J: -3 TUM L , /1?-r>ybTV-XtS3 
1 0«&5fcLfc. (iH 8 (D) ) 

[0 12 8] ftf*lC. A-y->^— ->a >I8 1 ltbt 
fS20 0 0~6O00A, m*J<*, 3 0 0 0 AODSft 
Sii5r^7X'VCVDtti:ioTMb, HfttBIH 
*gl*jK8 0 9. ^r'-f hM8 0 5 ^X.yf>^LT. 

T, ^>7^£AfM!tffc*fflt (I TOM) «BfifcU - 
fl€rX-y?->yLT. ®^S®8 1 2*»fi!tLfc. (0 
8 (E) ) 

0A±C0^^^bT. i®3(STFT^JS!tSnfc. 
[0 12 9] 

[IBlOff«ftRm] 

[HI] il^COlS^fst 

[02] «WlOia*ST. 

[8 3] »te+eoxyy^»££«^iSj'MB&aj5fcg 
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ABSTRACT 

PURPOSE: To previously control a solution which accelerates the 
crystallization of a silicon film in element concentration so as to improve 
the silicon film in crystallinity and to lessen the solution in element 
content by a method wherein an amorphous silicon film is made to retain the 
solution and thermally treated to form an active region. 

CONSTITUTION: An amorphous silicon film 12 is formed on a glass substrate 
11. After a hydrofluoric acid treatment, an oxide film 13 is formed on the 
siicon film 12. Then, nickel is added to an acetate solution, wherein 
nickel is lOOppm in concentration. 2ml of the acetate solution is made to 
drip on the surface of the oxide film 13 on the amorphous silicon film 12, 
the substrate 11 is left to stand for five minutes keeping the oxide film 
13 in this state, and the oxide film 13 is spin-dried up by a spinner 15. 
By this setup, a nickel-containing acetate solution film 14 can be formed. 
Thereafter, the substrate 11 is kept in this state for five minutes and 
then thermally treated in a nitrogen atmosphere at a temperature of 550 
deg.C for four hours in a heating oven to obtain a crystalline silicon thin 
film 12. 



